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ABSTRACT  1 
The aim of this study was to examine whether takeaway food consumption mediated 2 
(explained) the association between socioeconomic position and body mass index 3 
(BMI).  A postal-survey was conducted among 1500 randomly selected adults aged 4 
between 25–64 years in Brisbane, Australia during 2009 (response rate 63.7%, N=903).  5 
BMI was calculated using self-reported weight and height.  Participants reported usual 6 
takeaway food consumption, and these takeaway items were categorised into ―healthy‖ 7 
and ―less healthy‖ choices.  Socioeconomic position was ascertained by education, 8 
household income, and occupation.  The mean BMI was 27.1 kg/m
2
 for men and 25.7 9 
kg/m
2
 for women.  Among men, none of the socioeconomic measures were associated 10 
with BMI.  In contrast, women with Diploma/Vocational education (β=2.12) and high 11 
school only (β=2.60), and those who were white-collar (β=1.55) and blue-collar 12 
employees (β=2.83) had significantly greater BMI compared with their more 13 
advantaged counterparts.  However, household income was not associated with BMI.  14 
Among women, the consumption of ―less healthy‖ takeaway food mediated BMI 15 
differences between the least and most educated, and between those employed in blue 16 
collar occupations and their higher status counterparts.  Decreasing the consumption of 17 
―less healthy‖ takeaway options may reduce socioeconomic inequalities in overweight 18 
and obesity among women but not men.  19 
3 
INTRODUCTION 20 
Socioeconomic differences in weight status in developed countries are widely reported 21 
(McLaren 2007).  Earlier studies found that people who were low educated, in lower 22 
status occupations ((Kjøllesdal, Holmboe-Ottesen, Mosdøl, & Wandel, 2010), or had 23 
low income (Sarlio-Lahteenkorva, Silventoinen, & Lahelma, 2004) were more likely to 24 
have a higher body mass index (BMI) compared with their more advantaged 25 
counterparts.  While socioeconomic gradients in BMI have consistently been reported 26 
among women, the association has been less consistently observed among men 27 
(McLaren, 2007; Sobal & Stunkard, 1989).  28 
 29 
One possible reason for disadvantaged groups’ higher BMI is their less healthy dietary 30 
behaviours (Davey Smith & Brunner, 1997; James, Nelson, Ralph, & Leather, 1997).  31 
Takeaway foods are often considered to be part of an unhealthy diet as these foods, in 32 
general, are high in energy, fat and added sugar (Bowman & Vinyard, 2004).  Frequent 33 
takeaway and fast-food consumption are associated with excess weight and weight gain 34 
(Bowman & Vinyard, 2004; Rosenheck, 2008; Smith, et al., 2009), and these foods are 35 
more likely to be consumed or purchased by lower socioeconomic groups (Miura, 36 
Giskes, & Turrell, 2012; Thornton, Bentley, & Kavanagh, 2011).  These findings 37 
suggest that takeaway food consumption may play a role in socioeconomic differences 38 
in weight status; to date, however, there has been no research that has examined the role 39 
of takeaway food in this association.  Examining such a relationship is crucial, as 40 
takeaway foods have become an important part of our diet, and these foods are 41 
commonly and frequently consumed among a large proportion of the population: in 42 
4 
2009, about 40% of Australian adults reported consuming takeaway food once a week 43 
or more (Miura, et al., 2012). 44 
 45 
Takeaway foods include a wide variety of food-types which can be categorised into 46 
―healthy‖ or ―less healthy‖ choices depending on their nutritional profiles (Miura, et al., 47 
2012).  Given that low socioeconomic groups tend to have a less healthy diet than their 48 
more advantaged counterparts (Davey Smith & Brunner, 1997; James, et al., 1997), the 49 
choice of takeaway foods is likely to be socioeconomically patterned (Miura, Giskes, & 50 
Turrell, 2009).  These socioeconomic variations in takeaway food choice are likely to 51 
have implications for diet quality and weight status as the nutritional content of 52 
takeaway foods vary between ―healthy‖ and ―less healthy‖ choices, with the latter 53 
containing much higher energy than the former (Chand, Eyles, & Ni Mhurchu, 2012).  54 
As overweight, especially obesity, is associated with a range of health conditions 55 
(WHO, 2000), socioeconomic differences in weight status are likely to be a major 56 
contributing factor to socioeconomic health inequalities (James, et al., 1997).  57 
 58 
In order to better understand socioeconomic inequalities in health, the use of multiple 59 
socioeconomic indicators has been recommended (Braveman, et al., 2005).  Studies 60 
have typically employed education, occupation or income as socioeconomic measures, 61 
and each indicator reflects different pathways to health-related outcomes (Braveman, et 62 
al., 2005).  For example, education reflects the knowledge based assets of individuals 63 
and may influence their capacity to understand health promotion messages (Galobardes, 64 
Shaw, Lawlor, Lynch, & Davey Smith, 2006) and hence maintain a healthy weight.  65 
Occupation represents work-based social networks (e.g. within and between employees 66 
5 
and employers) and shared beliefs. Income directly reflects economic and material 67 
resources, and thus, influences an individual’s ability to access health enhancing 68 
services and products (Galobardes, et al., 2006).  Therefore, using multiple indicators of 69 
socioeconomic position (SEP) will assist our understanding of socioeconomic 70 
inequalities in weight status, and this a necessary pre-requisite for the design and 71 
implementation of interventions to reduce the inequalities.  72 
 73 
This study aims to investigate whether takeaway food consumption mediates (explains) 74 
socioeconomic differences in BMI among adults using education, occupation, and 75 
household income as socioeconomic indicators.  We examined men and women 76 
separately as consistently strong gender differences in the association between SEP and 77 
BMI have been reported (Sobal & Stunkard, 1989; McLaren, 2007).  78 
 79 
METHODS 80 
Study participants  81 
This study was based on a cross-sectional survey conducted in the Brisbane 82 
metropolitan area (Australia) in 2009.  A total of 1,500 adults aged between 25–64 83 
years were randomly selected from the electoral roll of the Brisbane statistical 84 
subdivision.  Data were collected by a self-administered postal survey and a total of 903 85 
adults responded to the survey (response rate 63.7%).  Ethical approval was granted by 86 
the Queensland University of Technology Human Research Ethics Committee (ID 87 
0900000445).  88 
 89 
Body mass index (BMI) 90 
6 
Participants were asked to report their height and weight, and BMI was calculated by 91 
kg/m
2
.  Self-reported weight and height provide acceptable estimates of the weight 92 
status of the population (Australian Bureau of Statistics (ABS), 1998).   93 
 94 
Takeaway food consumption 95 
Takeaway food is defined as foods or meals that are pre-prepared commercially and 96 
require no further preparation by the consumer, and can be consumed immediately after 97 
purchase.  Participants were asked how often they usually consumed any takeaway 98 
foods in the last 12 months (―never‖ to ―once a day‖).  Those who reported consuming 99 
takeaway food were then asked to indicate how often they consumed each of 22 specific 100 
takeaway items.  Seven response options ranged from ―never or rarely‖ to ―once a day‖.  101 
These takeaway foods are the most frequently consumed takeaway items in Australia 102 
and were used in a previous study (Miura, et al., 2012).  103 
 104 
Each of the 22 takeaway items was categorised as either ―healthy‖ or ―less healthy‖ 105 
choices based on the Australian Guide to Healthy Eating (The Commonwealth 106 
Department of Health and Family Services, 1998) which categorises food into five core 107 
food groups and an ―extra‖ food group.  The ―extra‖ foods (e.g. deep-fried takeaway 108 
foods) are a non-essential part of a diet and are typically high in fat, sodium, or sugar. 109 
Most of the ―less healthy‖ items were consistent with the extra foods.  To classify foods 110 
not identified in the ―extra foods‖, nutrient composition data were used (New South 111 
Wales Health and New South Wales Department of Education and Training, 2006; 112 
Queensland Health, 2007).  Foods meeting one or more of the following criteria were 113 
classified as ―less healthy‖ : >2500 kJ of energy/serve; >3g of saturated fat/100g; <2g of 114 
7 
fibre/serve.  Beverages classified as ―less healthy‖ were those containing ≥600 kJ 115 
energy/serve and/or >3g of saturated fat/100g.  Foods or beverages not meeting any of 116 
these criteria were considered ―healthy‖ options.  This classification resulted in nine 117 
―healthy‖ items and 13 ―less healthy‖ items.  118 
 119 
―Healthy‖ takeaway foods comprised: kebab, sandwiches, fried rice, pasta, Asian-style 120 
noodles, sushi, salad, diet soft drink, and fruit/vegetable juices.  ―Less healthy‖ items 121 
comprised: potato chips, hamburger, pizza, savoury pies, fried fish/seafood, fried 122 
chicken, fried dim-sum, curry, cakes, non-diet soft drink, thick/milk shake, flavoured 123 
milk, and ice-cream.  A score was calculated to characterise each participant’s takeaway 124 
food consumption as follows: never/rarely=0, < once a month=1, one to three 125 
times/month=2, four times/month=3, two to four times/week=4, five to six 126 
times/week=5, and ≥once/day=6 (Miura, Giskes, & Turrell, 2011).  ―Healthy‖ and ―less 127 
healthy‖ takeaway food indices were created by summing the items.  Each respondent’s 128 
score was rescaled to range from 0–100.  Higher scores were indicative of consuming a 129 
wider variety or greater frequency of takeaway food in the last 12 months.  Dietary 130 
intake indices are summary measures that evaluate the specific dietary habits of 131 
individuals or groups, and are a widely used approach in nutritional epidemiology 132 
(Thompson & Subar, 2008; Kourlaba & Panagiotakos, 2009).  The index method 133 
quantitatively characterises individuals in terms of whether they are more (or less) likely 134 
to follow specific dietary behaviours (Kourlaba & Panagiotakos, 2009).   135 
 136 
A test-retest reliability study of the ―healthy‖ and ―less healthy‖ takeaway food 137 
measures was assessed in a separate sample of 100 individuals in the target age range 138 
8 
who completed the same survey twice, four weeks apart.  Interclass correlation 139 
coefficients (ICC) for the ―healthy‖ takeaway food index was 0.72 (95% CI 0.52, 0.85) 140 
whereas the ICC for the ―less healthy‖ index was 0.69 (95% CI 0.46, 0.83). According 141 
to Landis and Koch’s scale of strength for reliability coefficients, both the ―healthy‖ and 142 
―less healthy‖ takeaway food measures had ―substantial‖ reliability (Landis & Koch, 143 
1977).  144 
 145 
Socioeconomic measures and demographic information  146 
SEP was measured using the respondent’s education, household income and occupation. 147 
Education was ascertained by the highest competed qualification and was coded as: 1) 148 
bachelor degree or higher, 2) Diploma and vocational (trade or business certificate), and 149 
3) no post-school qualifications.   150 
 151 
For household income, participants were asked to estimate their total pre-tax household 152 
income from 11 pre-defined categories.  Equivalised household income was calculated 153 
by allocating a weight of 1.0 to the first adult in the household; additional adults 154 
thereafter were weighted as 0.5, and children <18 years were weighted 0.3 (Atkinson, 155 
Rainwater, & Smeeding, 1995).  Total annual household income was then divided by 156 
the number of household income units.  Equivalised household income was categorised 157 
into tertiles: 1) ≥A$55,990, 2) A$36,001–A$55,989. 3) ≤A$36000.  158 
 159 
Occupation information was obtained by asking participants their employment status at 160 
the time of the survey, and if employed, they were asked to provide their (main) job 161 
title.  This information was coded in accordance with the Australian and New Zealand 162 
9 
Standard Classification of Occupations (ANZSCO) (ABS, 2006).  The original six-level 163 
ANZSCO was re-coded into four categories: 1) professionals and managers 164 
(professionals and associate professionals, managers and administrators); 2) white-165 
collar employees (clerical, sales and service); 3) blue-collar workers (trades, production 166 
workers, labourers); and 4) not in the labour force (retired, home duties on a full-time 167 
basis, unemployed, unable to work, and students).  Information on participants’ age 168 
(continuous) and gender was also collected.   169 
 170 
Statistical analyses  171 
All analyses exclude participants with missing values for takeaway food variables 172 
(n=25) or anthropometric measures (n=48).  Due to missing data, the final analytical 173 
sample differs depending on the socioeconomic indicator used: education n=830 and 174 
household income n=748.  For occupation, participants who were not active in the 175 
labour force were excluded due to the heterogeneity of this group and the subsequent 176 
difficulty of interpreting the results meaningfully.  The resultant sample for occupation 177 
was n=642.  178 
 179 
Data were analysed in SPSS (version 18.0.3, 2010, SPSS Inc., Chicago, Illinois).  The 180 
contribution of takeaway food consumption to the association between each 181 
socioeconomic measure and BMI was examined using a causal mediation model 182 
(Preacher & Hayes, 2004; Preacher & Hayes, 2008).  A series of multiple regression 183 
models assessed a number of associations (Figure 1):  184 
Step 1. Associations between SEP and BMI (Path c) 185 
Step 2. Associations between SEP and takeaway food consumption (Path a) 186 
10 
Step 3. Associations between takeaway food consumption and BMI, controlling for the 187 
socioeconomic measure used (Path b) 188 
Step 4. Association between SEP and BMI controlling for takeaway food consumption 189 
(Path c’); and the indirect effect of SEP on BMI through takeaway food consumption.  190 
 191 
The mediated (indirect) effect was formally examined using a non-parametric 192 
bootstrapping procedure (n=5000 samples) that estimated the sampling distribution of 193 
the indirect effect and the corresponding bias-corrected and accelerated 95% confidence 194 
interval (CI) (Preacher & Hayes, 2004; Preacher & Hayes, 2008).  This procedure is 195 
more statistically robust than the Sobel test (Preacher & Hayes, 2004; Preacher & 196 
Hayes, 2008; Hayes, 2009).  Indirect effects were considered significant when the 95% 197 
CI did not include zero. For all other tests, statistical significance was considered at 198 
p<0.05 (two-tailed).  All regression models were adjusted for age and stratified by 199 
gender.  The highest category for each socioeconomic measure was the referent in all 200 
analyses. 201 
 202 
RESULTS 203 
Characteristics of the participants 204 
The mean age was 45 years-old for men and 43 for women (Table 1).  Over half of the 205 
participants were women for all socioeconomic indicators used.  Mean BMI was 27.1 206 
kg/m
2
 for men and 25.7 kg/m
2
 for women.  207 
 208 
Association between SEP and BMI (Path c) 209 
11 
Among men, there was no significant association between education, household 210 
income, or occupation and BMI (Figure 2).  For women, there were strong education 211 
and occupation differences in BMI.  Women with a diploma/vocational qualification, 212 
and those with no post-school education had significantly greater BMI than women with 213 
a bachelor degree or higher.  Likewise, white and blue-collar employees had 214 
significantly greater BMI than participants employed in occupations categorised as 215 
professional or managers.  Women in the lowest household income group tended to 216 
have higher BMI than their most affluent counterparts; however, the differences did not 217 
reach statistical significance. 218 
 219 
SEP and takeaway food consumption (Path a) 220 
Among men, education, household income and occupation were not associated with 221 
―healthy‖ takeaway food consumption (Table 2).  However, education and occupation 222 
were significantly associated with ―less healthy‖ takeaway food consumption.  Men 223 
with no post-school education scored significantly higher than men who had a bachelor 224 
degree or higher (β=2.94, p=0.029).  Blue-collar employees scored significantly higher 225 
than professionals or managers (β=2.84, p=0.041).  Household income was not 226 
associated with ―less healthy‖ takeaway food consumption. 227 
 228 
For women, there was a non-significant association between education and ―healthy‖ 229 
takeaway food consumption.  While women with diploma/vocational education 230 
consumed a higher level of ―healthy‖ takeaway food than their more educated 231 
counterparts, the difference was marginally statistically significant (p=0.051).  232 
Household income was associated with ―healthy‖ takeaway food consumption.  Women 233 
12 
in the middle income group had significantly lower scores for ―healthy‖ takeaway food 234 
than their most affluent counterparts (β= –2.70, p=0.047).  Occupation was not 235 
associated with ―healthy‖ takeaway food consumption.  For ―less healthy‖ takeaway 236 
food, marked education, household income and occupation differences were observed.  237 
Women with no post-school education scored significantly higher than women who had 238 
a bachelor degree or higher (β=2.35, p=0.009).  Those from low income households also 239 
scored higher for ―less healthy‖ takeaway food than women in the highest income group 240 
(β=2.54, p=0.015).  Similarly, women employed in blue-collar occupations scored 241 
higher than professionals or managers (β=3.67, p=0.017). 242 
 243 
Takeaway food consumption and BMI (Path b) 244 
Among men, ―healthy‖ takeaway food consumption was not associated with BMI 245 
(Table 3).  However, a high level of ―less healthy‖ takeaway food consumption was 246 
significantly associated with greater BMI when the model was adjusted for age (β=0.04, 247 
p=0.049).  After additional adjustment for education or occupation, the association 248 
became slightly weaker; whereas adjustment for household income made the association 249 
slightly stronger.  Among women, both ―healthy‖ and ―less healthy‖ takeaway food 250 
consumption were significantly positively associated with BMI when the models were 251 
adjusted for age (―healthy‖ takeaway food β=0.12, p<0.001; ―less healthy‖ takeaway 252 
food β=0.17, p<0.001).  After additional adjustment for each socioeconomic indicator, 253 
these associations remained significant.  254 
 255 
Mediation effect of takeaway food consumption on the association between SEP and 256 
BMI (Path c’) 257 
13 
Table 4 shows the association between SEP and BMI (Path c) among men, and the 258 
mediated effect of takeaway food consumption (Path c’) to this association.  No 259 
significant association was observed between education, household income, occupation 260 
and BMI.   In general, these non-significant associations were slightly reduced after the 261 
inclusion of ―healthy‖ or ―less healthy‖ takeaway food.  None of the indirect effects 262 
were significant. 263 
 264 
Women with a diploma/vocational qualification (β=2.12, p=0.001) and those with no 265 
post-school education (β=2.60, p<0.001) had significantly greater BMI than those who 266 
had a bachelor degree or higher (Path c) (Table 5).  After the inclusion of ―healthy‖ 267 
takeaway food (Path c’), the magnitude of the association was attenuated for all 268 
education levels, however, the associations remained significant among women with a 269 
diploma/vocational qualification (β=1.82, p=0.004) and those with no post-school 270 
education (β=2.39, p=0.001).  Significant indirect effects were observed among women 271 
with diploma/vocational qualifications in the consumption of ―healthy‖ takeaway food 272 
(indirect effect 0.30; 95% CI 0.02, 0.69).  When ―less healthy‖ takeaway food was 273 
included in the Path c model, the magnitude of the association was attenuated for all 274 
levels; however, women with a diploma/vocational qualification (β=1.84, p=0.003) and 275 
those with no post-school education (β=2.20, p=0.002) had significantly greater BMI.  276 
Significant indirect effects were observed only among women with no post-school 277 
qualifications in the consumption of ―less healthy‖ takeaway food (indirect effect 0.39, 278 
95% CI 0.12, 0.78).   279 
 280 
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There was no significant association between household income and BMI among 281 
women (Path c).  After the inclusion of ―healthy‖ takeaway food in the Path c model, 282 
the magnitude of the association increased among the middle income group (A$36,001–283 
55989) and it became statistically significant (β=1.31, p=0.05).  Significant indirect 284 
effects were also observed among women with the middle income group (indirect effect 285 
–0.37; 95% CI –0.78, –0.04).  After the inclusion of ―healthy‖ takeaway food (Path c’), 286 
the magnitude of the non-significant association was attenuated for all income levels.  287 
Significant indirect effects were observed among women in the lowest income group (≤ 288 
A$ 36,000) in the reported consumption of ―less healthy‖ takeaway food (indirect effect 289 
0.40, 95% CI 0.07, 0.83).  290 
 291 
For the association between occupation and BMI, women in the white (β=1.55, 292 
p=0.002) and blue-collar occupations (β=2.83, p=0.004) had significantly greater BMI 293 
than women employed as professionals or managers.  After adjustment for ―healthy‖ 294 
takeaway food (Path c’), the magnitude of the association was slightly attenuated.  295 
However, the association remained significant (white-collar occupations β=1.46, 296 
p=0.022; blue-collar occupations β=2.83, p=0.005).  ―Healthy‖ takeaway food showed 297 
no significant indirect effect on the association for either occupation group.  Adjustment 298 
for ―less healthy‖ takeaway food also attenuated the magnitude of the association 299 
between occupation and BMI.  Nonetheless, white (β=1.39, p=0.029) and blue-collar 300 
occupations (β=2.33, p=0.018) had significantly greater BMI than professionals or 301 
managers.  A significant indirect effect was observed among blue-collar occupations 302 
(indirect effect 0.50, 95% CI 0.13, 1.16). 303 
 304 
15 
DISCUSSION 305 
Socioeconomically disadvantaged women, in general, had greater BMI compared with 306 
their more advantaged counterparts; however, there were no associations among men. 307 
These findings are similar to that observed in previous research (Ball, Mishra, & 308 
Crawford, 2002; Wardle, Waller, & Jarvis, 2002).  Earlier reviews of the association 309 
between SEP and obesity in developed countries reported that women in lower 310 
socioeconomic groups had higher BMI, and that the associations were more evident 311 
using education and occupation rather than income as socioeconomic indicators.  For 312 
men, however, the reviews found little evidence of a consistent association between 313 
SEP and BMI irrespective of which socioeconomic measure was used (McLaren, 2007; 314 
Sobal & Stunkard, 1989).  This suggests that socioeconomic factors are influencing the 315 
weight status of men and women differently. 316 
 317 
Sex differences in the magnitude of the association between SEP and BMI may be 318 
explained in several ways.  First, the physical activity level across different 319 
socioeconomic groups is likely to vary by sex. In general, socioeconomically 320 
disadvantaged men and women are more likely to have lower levels of leisure time 321 
physical activity than their more advantaged counterparts (Mäkinen, Borodulin, 322 
Laatikainen, Fogelholm, & Prättälä, 2009).  In contrast, while occupational physical 323 
activities are strongly different across occupational status among men, no such 324 
relationships are observed among women.  Men with blue collar occupations are more 325 
likely to be engaged in physically demanding activities compared with higher status 326 
occupations (Chau, van der Ploeg, Merom, Chey, & Bauman, 2012).  The second 327 
possible explanation relates to a reverse causality where overweight and obesity during 328 
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adolescence and young adulthood influence future education and income, and this 329 
relationship is stronger among women than men (Gortmaker, Must, Perrin, Sobol, & 330 
Dietz, 1993).  A longitudinal study reported that overweight and obese women are less 331 
likely to be educated, had lower income and had experienced poverty more commonly 332 
than normal weight women; however, these associations were much weaker or not 333 
existent among men (Gortmaker, et al., 1993).   334 
 335 
This present study advances previous research by showing that the choice of takeaway 336 
foods may play an important role in the association between SEP and BMI among 337 
women.  In particular, the mediated effects showed that the consumption of ―less 338 
healthy‖ takeaway food among women who were minimally educated or employed in 339 
blue collar jobs, contributed substantially to education and occupation inequalities in 340 
BMI. By extension, addressing these inequalities may require interventions that result in 341 
the reduced consumption of less healthy takeaway food among socioeconomically 342 
disadvantaged women.  343 
 344 
While we do not know why lower socioeconomic men and women consume a high 345 
level of ―less healthy‖ takeaway foods, one possible explanation may relate to 346 
differences in nutritional knowledge.  Education reflects the knowledge related assets of 347 
individuals (Galobardes, et al., 2006).  The least educated group have been found to 348 
have a lower level of nutritional knowledge compared with their more educated 349 
counterparts (Turrell & Kavanagh, 2006), thus higher educated groups may have a 350 
greater capacity to understand nutrition messages and this may influence their food 351 
choice.  Occupation differences, in contrast, may reflect the work environment and 352 
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social networks (Galobardes, Morabia, & Bernstein, 2001).  Among blue-collar 353 
workers, consumption of ―less healthy‖ takeaway items are possibly the norm, or these 354 
foods might be more readily available around their work place.  Income is related to 355 
economic and material circumstances (Galobardes, et al., 2006), thus, household income 356 
provides the capacity to purchase takeaway food and facilitates access to takeaway 357 
outlets.  Nonetheless, our findings of no association between household income and 358 
takeaway food consumption (with one exception, an inverse association between 359 
household income and ―less healthy‖ takeaway food consumption among women) may 360 
mean high income groups are consuming foods at restaurants rather than takeaway food 361 
(Thornton, Crawford, & Ball, 2011).  The higher levels of ―less healthy‖ takeaway food 362 
consumed by lower income women found in our study may be related to the cost of 363 
these foods.  Lower socioeconomic women pay particular attention to cost of food when 364 
shopping and perceive that healthy foods are more expensive (Inglis, Ball, & Crawford, 365 
2005).  By extension, lower income women may consume ―less healthy‖ takeaway 366 
options because they perceive ―healthy‖ options as more expensive.  367 
 368 
The current study demonstrated that, for women at least, ―less healthy‖ takeaway food 369 
explained some of the BMI inequalities between the education and occupation groups; 370 
however, adjustment for this type of takeaway food did not completely explain the 371 
associations.  Although takeaway food has become an important part of the Western 372 
diet and may partly explain socioeconomic differences in BMI, the consumption of 373 
these foods does not comprise ones’ total dietary intake.  Other dietary or health 374 
behaviours may also have roles in explaining socioeconomic differences in BMI.  375 
However, earlier studies have reported health behaviours (diet, physical activity, and 376 
18 
sedentary behaviours) only partly explained socioeconomic differences in BMI 377 
(Kjøllesdal, et al., 2010; Molarius, 2003; Wang & Chen, 2011).  Environmental factors, 378 
such as density of takeaway outlets or accessibility to healthy and less healthy food 379 
have been suggested as possible contributing factors to obesity (James, Jackson-Leach, 380 
& Rigby, 2010) and socioeconomic differences in BMI (Lovasi, Hutson et al. 2009).  381 
Giving greater consideration to the broader neighbourhood and environmental context 382 
(built and social) may help to understand the mechanisms which underpin 383 
socioeconomic differences in weight status (Turrell, 2010). 384 
 385 
A higher consumption of both ―healthy‖ and ―less healthy‖ takeaway food was 386 
significantly associated with greater BMI among men and women.  In particular, the 387 
consumption of ―less healthy‖ options was more strongly associated with BMI.  These 388 
findings suggest that the magnitude of weight gain may depend on the frequency and 389 
choice of takeaway food.  Earlier cross-sectional and prospective studies have also 390 
reported an association between frequent takeaway or fast-food consumption and 391 
greater BMI (Rosenheck, 2008; Smith, et al., 2009).  These results clearly indicate 392 
takeaway foods may be playing a crucial role in the obesity epidemic in Australia and 393 
other countries.  Strategies to reduce overweight and obesity by focusing on individual-394 
level modifiable factors such as increasing knowledge to promote a healthy diet have 395 
met with limited success, and the increasing trends of overweight and obesity among 396 
adults are continuing (Black & Macinko, 2008).  In order to reduce the consumption of 397 
unhealthy foods, some countries have recently introduced a tax on unhealthy food 398 
(Mytton, Clarke, & Rayneret, 2012).  Such interventions may be effective as the food-399 
related behaviours of the entire population may change; however, this approach has 400 
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numerous issues including feasibility and decisions on which foods are to be taxed (i.e. 401 
what foods are unhealthy) (Mytton, et al., 2012).  This was evident with the proposed 402 
―fat tax‖ in Demark which now has been abolished ("Denmark to Abolish Tax on High-403 
fat Foods", 2012).  Given current lifestyle patterns such as long working hours, the 404 
regular consumption of takeaway food is likely to continue and increase, hence 405 
discouraging people from eating these foods might be difficult.  Therefore, finding ways 406 
to increase the nutritional value of takeaway food may go some way towards reducing 407 
the high prevalence of overweight and obesity in the population.  408 
 409 
Our findings will also help understand why disadvantaged groups have higher rates of 410 
mortality and morbidity from a number of health conditions such as cardiovascular 411 
disease and type 2 diabetes (Davey Smith & Brunner, 1997; Turrell, Stanley, de Looper, 412 
& Oldenburg, 2006).  Excess weight, especially obesity, is a major risk factor for a 413 
range of chronic diseases (e.g. cardiovascular disease, type 2 diabetes, some types of 414 
cancer) and associated health conditions such as high blood pressure (WHO, 2000).  415 
Socioeconomic inequalities in BMI, therefore, are thought to be a contributing factor to 416 
health inequalities.  As mentioned above, different socioeconomic exposures may 417 
facilitate or impede the consumption of takeaway food in various ways.  Higher 418 
consumption of takeaway food is consistently reported as being associated with low diet 419 
quality as these foods are typically high in energy, total and saturated fat, and added 420 
sugar (Bowman & Vinyard, 2004).  The consumption of take away foods is associated 421 
with low fruit and vegetable intake (Miura, et al., 2011).  Frequent takeaway food 422 
consumption is also linked to excess weight and weight gain (Bowman & Vinyard, 423 
2004; Rosenheck, 2008; Smith, et al., 2009).  Acknowledging the fact that this is a 424 
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cross-sectional study, it is plausible that the high level of takeaway food (especially 425 
―less healthy‖ types) consumed among disadvantaged groups may be linked to obesity 426 
and thus, socioeconomic inequalities in obesity is one possible reason for health 427 
inequalities, at least among women.   428 
 429 
Study Limitations 430 
The statistical mediation model assumes a temporal direction of causal order (i.e. 431 
independent variable precedes the mediator, and the mediator precedes the outcome) 432 
(Preacher & Hayes, 2004; Preacher & Hayes, 2008).  However, due to the cross-433 
sectional nature of the study design, temporality or causality cannot be attributed.  434 
Likewise, the mediated effects estimated from this study may be biased because of the 435 
cross-sectional study design (Maxwell, Cole, & Mitchell, 2011). 436 
 437 
All measures were self-reported.  In particular, as BMI was derived from self-reports of 438 
weight and height, calculated BMI is likely to be underestimated compared to true 439 
(objectively measured) BMI.  Additionally, accuracy in estimating one’s weight is 440 
likely to vary by gender and SEP as previous research has shown that men and low 441 
socioeconomic groups tend to underestimate their weight status (Giskes & Siu, 2008).  442 
Nevertheless, self-reported weight and height provide acceptable estimates of the 443 
weight status of the population (ABS, 1998).  In this study, highly educated groups and 444 
high occupational grades were over-represented.  A number of participants were also 445 
excluded from the analyses, especially when household income and occupation were 446 
used as socioeconomic indicators.  Thus, true socioeconomic differences in BMI and 447 
takeaway food consumption may be underestimated.   448 
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 449 
A further limitation is the classification of ―healthy‖ or ―less healthy‖ takeaway food.  450 
The categorisation was based on the Australian Guide to Healthy Eating (The 451 
Commonwealth Department of Health and Family Services, 1998) and nutrient 452 
composition criteria.  However, not all items in the ―healthy‖ and ―less healthy‖ 453 
takeaway categories were actually healthy or less healthy, respectively.  Therefore, 454 
misclassification of takeaway food is possible as there are variations in nutrient content 455 
within each food group (Dunford, Webster, Barzi, & Neal, 2010).  Further, this study 456 
used one measure to assess participants’ weight status.  Using a range of measures of 457 
weight status (e.g. BMI, waist-hip-ratio, waist circumference) may be more informative 458 
when examining the extent of obesity and its health outcomes across different 459 
socioeconomic groups.  460 
 461 
Despite these limitations, the findings of this study advance our knowledge of the 462 
potential role of takeaway food in the association between SEP and BMI.  Additionally, 463 
this study used a novel approach to examine takeaway food consumption by 464 
categorising the ―healthy‖ and ―less healthy‖ items rather than using a single category 465 
of takeaway food (or focusing more narrowly on ―fast food‖).  Such an approach 466 
enables the capturing of different patterns of consumption by different socioeconomic 467 
groups and shows the extent of the contribution of each takeaway food type to 468 
socioeconomic differences in BMI.  469 
 470 
In conclusion, decreasing the consumption of takeaway food, especially ―less healthy‖ 471 
options, may reduce socioeconomic differences in overweight and obesity among 472 
22 
women.  Among men, there were no significant socioeconomic differences in BMI.  473 
However, reducing the consumption of ―less healthy‖ takeaway food may have an 474 
important role in the growing epidemic of overweight and obesity among all adults.  475 
476 
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Table 1: Characteristics of the study participants (N=830) 
 Men [n=350 (%)] Women [n=480 (%)] p-value
a
 
    
Age (year) [mean (SD)] 45.1 (11.0) 43.3 (11.1) 0.023 
    
BMI (kg/m
2
) [mean (SD)] 27.1 (4.3) 25.7 (5.7) <0.001 
    
Education  n=350 (42.2) n=480 (57.8) 0.091 
Bachelor degree or higher 121 (34.6) 179 (37.3)  
Diploma & Vocational 120 (34.3) 131 (27.3)  
No post school qualifications 109 (31.1) 170 (35.4)  
    
Household income (A$) n=330 (44.1) n=418 (55.9) 0.032 
≥ 55,990 122 (37.0) 120 (28.7)  
36,001–55,989 113 (34.2) 148 (35.4)  
≤ 36,000 95 (28.8) 150 (35.9)  
    
Occupation  n=301 (46.9) n=341 (53.1) <0.001 
Manager/professional 119 (39.5) 132 (38.7)  
White collar 70 (23.3) 168 (49.3)  
Blue collar 112 (37.2) 40 (12.0)  
    
a
 P-value from ANOVA (continuous variable) or chi-square (categorical variable) for sex differences. 
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Table 2: Association between socioeconomic position and takeaway food consumption 
  Men    Women   
 Healthy takeaway food
a
 Less healthy takeaway food
b
 Healthy takeaway food
a
 Less healthy takeaway food
b
 
 β (SE) p-value β (SE) p-value β (SE) p-value β (SE) p-value 
Education  n=350    n=480   
≥ Bachelor degree Reference – Reference – Reference – Reference – 
Diploma & Vocational 0.47 (1.50) 0.754 0.73 (1.30) 0.577 2.56 (1.31) 0.051 1.70 (0.95) 0.074 
No post-school 0.15 (1.55) 0.922 2.94 (1.34) 0.029 1.75 (1.24) 0.159 2.35 (0.89) 0.009 
p-linear trend  0.914  0.031  0.152  0.008 
         
Household income (A$)  n=330    n=418   
≥ 55,990 Reference – Reference – Reference – Reference – 
36,001–55,989 –1.69 (1.50) 0.262 –0.29 (1.31) 0.826 –2.70 (1.35) 0.047 0.51 (1.03) 0.618 
≤ 36,000 –1.56 (1.58) 0.323 –0.38 (1.38) 0.781 0.76 (1.53) 0.618 2.54 (1.04) 0.015 
p-linear trend  0.297  0.776  0.684  0.013 
         
Occupation  n=301    n=341   
Manager/professional Reference – Reference – Reference – Reference – 
33 
White collar –2.60 (1.78) 0.362 1.03 (1.59) 0.516 0.90 (1.31) 0.496 1.20 (0.97) 0.217 
Blue collar 1.42 (1.56) 0.145 2.84 (1.39) 0.041 0.73 (2.02) 0.717 3.67 (1.49) 0.017 
p-linear trend  0.382  0.041  0.570  0.016 
Reference: Highest category (i.e. Bachelor degree or higher; ≥A$55,990; or managers and professional).  
―β‖ values show the regression coefficients which represent average deviations (plus or minus) in ―healthy‖ or ―less healthy‖ takeaway food index score compared to 
the reference group. 
All analyses adjusted for age.  
 
a
 Healthy takeaway food consumption index ranged from 0 to 100 (mean 15.1, SD 11.5; median 13.0, minimum 0.0, maximum 72.2) with higher scores indicating a 
wide variety or greater frequency of consumption.  
b
 Less healthy takeaway food consumption index ranged from 0 to 100 (mean 14.1, SD 9.4; median 12.8, minimum 0.0, maximum 88.3) with higher scores indicating a 
wide variety or greater frequency of consumption. 
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Table 3: Association between takeaway food consumption and body mass index (kg/m
2
)  
 Men Women 
 β (SE) p-value β (SE) p-value 
  Adjusted with age only  
Healthy takeaway food
a
 0.02 (0.02) 0.407 0.12 (0.02) <0.001 
Less healthy takeaway food
b
 0.04 (0.02) 0.049 0.17 (0.03) <0.001 
  Adjusted with education  
Healthy takeaway food
a
 0.02 (0.02) 0.417 0.11 (0.02) <0.001 
Less healthy takeaway food
b
 0.04 (0.02) 0.058 0.15 (0.03) <0.001 
 Adjusted with household income 
Healthy takeaway food
a
 0.02 (0.02) 0.410 0.12 (0.03) <0.001 
Less healthy takeaway food
b
 0.05 (0.02) 0.046 0.15 (0.04) <0.001 
  Adjusted with occupation  
Healthy takeaway food
a
 0.01 (0.02) 0.707 0.11 (0.03) <0.001 
Less healthy takeaway food
b
 0.04 (0.02) 0.135 0.17 (0.04) <0.001 
     
―β‖ values show the regression coefficients for one unit increase in ―healthy‖ or ―less healthy‖ takeaway food 
index in relation to body mass index.  
All analyses adjusted for age. 
a
 Healthy takeaway food consumption index ranged from 0 to 100 (mean 15.1, SD 11.5; median 13.0, minimum 
0.0, maximum 72.2) with higher scores indicating a wide variety or greater frequency of consumption.  
b
 Less healthy takeaway food consumption index ranged from 0 to 100 (mean 14.1, SD 9.4; median 12.8, 
minimum 0.0, maximum 88.3) with higher scores indicating a wide variety or greater frequency of consumption. 
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Table 4: Regression coefficients for mediation analysis and mediated effects of takeaway food consumption in the association between 
socioeconomic position and body mass index (kg/m
2
) among men 
 Path c  
 
Healthy takeaway food
a
 (Path c’)  Less healthy takeaway foodb (path c’) 
 β (SE)  p-value β (SE)  p-value Indirect effect  
(95% CI) 
β (SE)  p-value Indirect effect  
(95% CI) 
Education         
Bachelor degree or 
higher 
Reference – Reference – – Reference – – 
Diploma/Vocational 0.61 (0.54) 0.262 0.60 (0.54) 0.268 0.01 (–0.04, 0.14) 0.58 (0.54) 0.285 0.04 (–0.05, 0.25) 
No post-school 
qualifications 
0.53 (0.56) 0.345 0.52 (0.56) 0.347 0.00 (–0.06, 0.10) 0.40 (0.56) 0.471 0.12 (–0.01, 0.42) 
         
Household income (A$)         
≥ 55,990 Reference – Reference – – Reference – – 
36,001–55,989 –0.23 (0.55) 0.671 –0.21 (0.55) 0.710 –0.03 (–0.20, 0.03) –0.22 (0.55) 0.687 –0.01 (–0.22, 0.10) 
≤ 36,000 –0.23 (0.58) 0.688 –0.20 (0.58) 0.733 –0.03 (–0.21, 0.03) –0.20 (0.58) 0.723 –0.03 (–0.28, 0.08) 
         
Occupation         
Managers/professional Reference – Reference – – Reference – – 
36 
White collar 0.31 (0.64) 0.628 0.33 (0.64) 0.604 –0.02 (–0.20, 0.08) 0.29 (0.64) 0.647 0.02 (–0.09, 0.21) 
Blue collar 0.47 (0.56) 0.400 0.46 (0.56) 0.407 0.01 (–0.04, 0.14) 0.39 (0.56) 0.490 0.08 (–0.03, 0.36) 
         
Reference: Highest category (i.e. Bachelor degree or higher; ≥A$55,990; or managers and professional).  
―β‖ values show the regression coefficients which represent the average deviations in body mass index compared with the reference group.  
All analyses adjusted for age. 
a
 Healthy takeaway food consumption index ranged from 0 to 100 (mean 15.1, SD 11.5; median 13.0, minimum 0.0, maximum 72.2) with higher scores indicating a wide 
variety or greater frequency of consumption.  
b
 Less healthy takeaway food consumption index ranged from 0 to 100 (mean 14.1, SD 9.4; median 12.8, minimum 0.0, maximum 88.3) with higher scores indicating a wide 
variety or greater frequency of consumption. 
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Table 5: Regression coefficients for mediation analysis and mediated effects of takeaway food consumption in the association between 
socioeconomic position and body mass index among women 
 Path c  
 
Healthy takeaway food
a
 (Path c’)  Less healthy takeaway foodb (path c’) 
 β (SE)  p-value β (SE)  p-value Indirect effect  
(95% CI) 
β (SE)  p-value Indirect effect  
(95% CI) 
Education         
Bachelor degree or 
higher 
Reference – Reference – – Reference – – 
Diploma/Vocational 2.12 (0.64) 0.001 1.82 (0.62) 0.004 0.30 (0.02, 0.69) 1.84 (0.62) 0.003 0.28 (–0.01, 0.67) 
No post-school 
qualifications 
2.60 (0.60) <0.001 2.39 (0.59) 0.001 0.20 (–0.06, 0.52) 2.20 (0.59) 0.002 0.39 (0.12, 0.78) 
         
Household income (A$)         
≥ 55,990 Reference – Reference – – Reference – – 
36,001–55,989 0.94 (0.69) 0.171 1.31 (0.67) 0.050 –0.37 (–0.78, –0.04) 0.85 (0.67) 0.202 0.09 (–0.23, 0.42) 
≤ 36,000 1.02 (0.70) 0.145 0.98 (0.67) 0.145 0.03 (–0.35, 0.41) 0.61 (0.68) 0.369 0.40 (0.07, 0.83) 
         
Occupation         
Managers/professional Reference – Reference – – Reference – – 
38 
White collar 1.55 (0.64) 0.002 1.46 (0.63) 0.022 0.09 (–0.16, 0.42) 1.39 (0.63) 0.029 0.16 (–0.07, 0.50) 
Blue collar 2.83 (0.99) 0.004 2.83 (0.99) 0.005 0.08 (–0.35, 0.60) 2.33 (0.98) 0.018 0.50 (0.13, 1.16) 
         
Reference: Highest category (i.e. Bachelor degree or higher; ≥A$55,990; or managers and professional).  
―β‖ values show the regression coefficients which represent the average deviations in body mass index compared with the reference group.  
All analyses adjusted for age. 
a
 Healthy takeaway food consumption index ranged from 0 to 100 (mean 15.1, SD 11.5; median 13.0, minimum 0.0, maximum 72.2) with higher scores indicating a wide 
variety or greater frequency of consumption.  
b
 Less healthy takeaway food consumption index ranged from 0 to 100 (mean 14.1, SD 9.4; median 12.8, minimum 0.0, maximum 88.3) with higher scores indicating a wide 
variety or greater frequency of consumption. 
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(Total effect) 
Path a Path b 
Path c’ 
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Figure 1: Conceptual model of the association between socioeconomic position (SEP) 
and body mass index (BMI) and contribution of takeaway food consumption to the 
association (adapted from Preacher & Hayes, 2004) 
X = the independent variable = SEP (education, household income, or occupation), 
each socioeconomic measure was examined separately. 
Y = the outcome variable = BMI (kg/m
2
). 
M = the proposed mediating variable = types of takeaway food consumed (―healthy‖ 
or ―less healthy‖), each takeaway food type was examined separately.  
Indirect (mediated) effect = ab = c – c’. 
X Y 
X 
M 
Y 
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